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Complete Genome Sequences of Lactobacillus johnsonii Strain N6.2 
and Lactobacillus reuteri Strain TD1 
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We report here the complete genome sequences of Lactobacillus johnsonii strain N6.2, a homofermentative lactic acid intestinal 
bacterium, and Lactobacillus reuteri strain TD1, a heterofermentative lactic acid intestinal bacterium, both isolated from a type 
1 diabetes-resistant rat model. 
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Several lactic acid bacteria, including Lactobacillus johnsonii 
and Lactobacillus reuteri, were identified in the type 1 diabetes- 
resistant rat model (BioBreeding diabetes-prone rats [BB-DR]) 
(1). While L. johnsonii N6.2 feeding was associated with a reduc- 
tion of diabetes prevalence in BioBreeding diabetes-prone (BB- 
DP) rats (2), L. reuteri strain TD1 exhibited a similar onset of type 
1 diabetes as that of the untreated rats (2). Additionally, L. reuteri 
is known to secrete the antimicrobial compound reuterin (3); 
however, strain TD 1 does not possess the genes required for reu- 
terin production. As part of an effort to further investigate the 
roles of L. johnsonii N6.2 and L. reuteri TD1 in diabetes develop- 
ment, the complete genome sequences of each strain are reported 
here. 

Both L. johnsonii strain N6.2 and L. reuteri strain TD1 were 
isolated from the stools of BB-DR rats (2), and their genomes were 
sequenced at the University of Florida Interdisciplinary Center for 
Biotechnology Research (UF-ICBR) using the PacBio SMRT sys- 
tem (Pacific Biosciences, Menlo Park, CA, USA). From N6.2, a 
total of 38,960 reads were obtained, with a mean read length of 
3,1 10 bp. From TD1, a total of 86,930 reads were obtained, with a 
mean read length of 5,217 bp. Additionally, N6.2 was sequenced 
using two lanes of the Illumina GAII platform, yielding 203 mil- 
lion reads at 10,740X coverage (Illumina, Inc., San Diego, CA). 
An initial set of 29 contigs was obtained for N6.2 using the CLC 
Genomics Workbench and CLC finishing module (CLC, Inc., 
Aarhus, Denmark). A set of 7 contigs was obtained for TD1 when 
assembled using Celera Assembler version 7.0 software (4). A sin- 
gle scaffold was obtained for both assemblies by detecting overlaps 
with Mauve 2.3.1 (5) and manually assembling the remaining 
contigs. Both initial genome assemblies were further refined using 
the PacBio RS_Resequencing. 1 module with Quiver consensus 
calling. The final circular genomes of N6.2 and TD1 have 
1,887,251 bp and 2,145,445 bp, respectively, with overall G+C 
contents of 34.5% and 38.8%, respectively. The scaffolds were 
subject to an Nhel restriction digest {in silico) and verified against 
an OpGen optical map of N6.2 and TD1 using the same enzyme 
(6). Open reading frame (ORF) prediction and annotation were 
performed through the Rapid Annotations using Subsystems 



Technology (RAST) pipeline (7) and verified using Glimmer (8), 
RNAmmer (9), and tRNAscan-SE (10). 

By these analyses, 1,728 and 1,962 protein-coding ORFs were 
detected in the circular chromosomes of N6.2 and TD1, respec- 
tively. Fifty- five tRNAs and 4 rRNA operons, composed of 5S, 16S, 
and 23S rRNA genes, were detected in the genome of N6.2. Sev- 
enty tRNAs and 6 rRNA operons were detected in TD 1 . 

Nucleotide sequence accession numbers. The results of this 
whole-genome shotgun project have been deposited with 
GenBank under accession no. CP006811 and CP006603. 

ACKNOWLEDGMENTS 

This work was supported by the Juvenile Diabetes Research Foundation, 
project 17-201 1-266. All animal work has been approved by the Univer- 
sity of Florida Institutional Review Board (IRB). The animal housing stan- 
dards were as prescribed by the Association for Assessment and Accredi- 
tation of Laboratory Animal Care (AAALAC). 

REFERENCES 

1. Lai KK, Lorca GL, Gonzalez CF. 2009. Biochemical properties of two 
cinnamoyl esterases purified from a Lactobacillus johnsonii strain isolated 
from stool samples of diabetes-resistant rats. Appl. Environ. Microbiol. 
75:5018-5024. http://dx.doi.org/10.1128/AEM.02837-08. 

2. Valladares R, Sankar D, Li N, Williams E, Lai KK, Abdelgeliel AS, 
Gonzalez CF, Wasserfall CH, Larkin J, Schatz D, Atkinson MA, Triplett 
EW, Neu J, Lorca GL. 2010. Lactobacillus johnsonii N6.2 mitigates the 
development of type 1 diabetes in BB-DP rats. PLoS One 5:el0507. http: 
//dx.doi.org/ 10.1 37 l/journal.pone.00 10507. 

3. Morita H, Toh H, Fukuda S, Horikawa H, Oshima K, Suzuki T, 
Murakami M, Hisamatsu S, Kato Y, Takizawa T, Fukuoka H, Yo- 
shimura T, Itoh K, O'Sullivan DJ, McKay LL, Ohno H, Kikuchi J, 
Masaoka T, Hattori M. 2008. Comparative genome analysis of Lactoba- 
cillus reuteri and Lactobacillus fermentum reveal a genomic island for reu- 
terin and cobalamin production. DNA Res. 15:151-161. http://dx.doi.org 
/l 0. 1 093/dnares/dsn009. 

4. Koren S, Schatz MC, Walenz BP, Martin J, Howard JT, Ganapathy G, 
Wang Z, Rasko DA, McCombie WR, Jarvis ED, Phillippy AM. 2012. 
Hybrid error correction and de novo assembly of single-molecule sequencing 
reads. Nat. Biotechnol. 30:693-700. http://dx.doi.org/10.1038/nbt.2280. 

5. Darling AE, Mau B, Perna NT. 2010. progressiveMauve: multiple ge- 
nome alignment with gene gain, loss and rearrangement. PLoS One 
5:elll47. http://dx.doi.org/10.1371/journal.pone.0011147. 



May/June 2014 Volume 2 Issue 3 e00397-14 



Genome Announcements 



genomea.asm.org 1 



Leonard et al. 



Latreille P, Norton S, Goldman BS, Henkhaus J, Miller N, Barbazuk B, 
Bode HB, Darby C, Du Z, Forst S, Gaudriault S, Goodner B, Goodrich- 
Blair H, Slater S. 2007. Optical mapping as a routine tool for bacterial 
genome sequence finishing. BMC Genomics 8:321. http://dx.doi.Org/10.l 
186/1471-2164-8-321. 

Aziz RK, Bartels D, Best AA, Dejongh M, Disz T, Edwards RA, 
Formsma K, Gerdes S, Glass EM, Kubal M, Meyer F, Olsen GJ, Olson 
R, Osterman AL, Overbeek RA, McNeil LK, Paarmann D, Paczian T, 
Parrello B, Pusch GD, Reich C, Stevens R, Vassieva O, Vonstein V, 
Wilke A, Zagnitko O. 2008. The RAST server: Rapid Annotations using 



Subsystems Technology. BMC Genomics 9:75. http://dx.doi.org/10.1186 
/1471-2164-9-75. 

8. Salzberg SL, Delcher AL, Kasif S, White O. 1998. Microbial gene identifi- 
cation using interpolated Markov models. Nucleic Acids Res. 26:544-548. 

9. Lagesen K, Hallin P, Rodland EA, Staerfeldt HH, Rognes T, Ussery DW. 
2007. RNAmmer: consistent and rapid annotation of ribosomal RNA genes. 
Nucleic Acids Res. 35:3100-3108. http://dx.doi.org/10.1093/nar/gkml60. 

10. Lowe TM, Eddy SR. 1997. tRNAscan-SE: a program for improved detec- 
tion of transfer RNA genes in genomic sequence. Nucleic Acids Res. 25: 
955-964. http://dx.doi.Org/10.1093/nar/25.5.0955. 



2 genomea.asm.org 



Genome Announcements 



May/June 2014 Volume 2 Issue 3 e00397-14 



